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Comparison of pain scores of two different abdominal incisions [3, 6] . These advantages of the Joel-Cohen incision have led to this technique being widely used in obstetrics.
Since a sub-aponeurotic dissection of the rectus sheath is not used in the Joel-Cohen incision, it is theorically supposed to cause less pain in the postoperative period. For this reason the present study was conducted to compare the pain levels of patients after a standard Pfannenstiel incision and a JoelCohen incision.
Patients and Methods
This study was conducted between November, 2009 and June, 2010 in the Zekai Tahir Burak Women's Health and Education and Research Hospital. To be eligible for participation, patients had to have a singleton pregnancy, an indication for cesarean delivery, and be older than 18 years. Patients were excluded if they were at a gestational age lower than 37 weeks, had a previous myomectomy, a previous abdominal incision, a previous cesarean section or if they had maternal diseases requiring long-term medical treatments and diseases complicating pregnancy. The trial was approved by the Medical Ethics Committee of the hospital.
During the study period 100 pregnant women underwent a cesarean section. They were randomised into two groups and 50 of them underwent cesarean section performed by the Joel-Cohen incision and 50 of them by the Pfannenstiel incision. All patients gave written informed consent to participate in the study. For randomization of the subjects a restricted shuffled approach was used. Patients were randomized by a sealed envelope method to undergo either a Pfannenstiel or a Joel-Cohen laparotomy. In the Joel-Cohen group 42 patients underwent an emergency cesarean section and 8 underwent an elective cesarean section. In Pfannenestiel group, 41 patients underwent emergency cesarean section, 9 underwent an elective cesarean section. The indications for cesarean sections are shown in Table I . A midwife opened the envelopes immmediately before the incision of the skin was made and all the cesarean sections were performed by the same surgeon under general anesthesia.
In the Pfannenstiel technique, the skin incision was placed about 2cm above the symphysis with the mid-portion of the incision lying within the shaved area of the pubic hairs. The Joel-Cohen technique included a straight transverse incision through the skin only, 3 cm below the level of the anterior superior iliac spines (higher than the level of the Pfannenstiel incision). The subcutaneous tissues were opened only in the middle 3 cm. The fascia was incised transversely in the midline then extended laterally with the blunt finger. Finger dissection was used to separate the rectus muscles vertically and laterally and open the peritoneum. All the layers of the abdominal wall were stretched manually to the extent of the skin incision. The bladder was reflected inferiorly. The myometrium was incised transversely in the midline but not to breach the amniotic sac. The myometrium was opened and the opening extended laterally by finger dissection [3, 7] .
In all patients after the delivery of the fetus, antibiotic prophylaxis with 1g of cefazolin sodium (Cefozin Bilim İlaç, Türkiye) and a 15UI of oxytocin intravenous infusion were given immediately after the umbilical cord was clamped. The placenta was separated spontaneously, the uterus was exteriorized and the uterine incisions were closed with a re-absorbable suture material (1-0 Polyglactin 910; Vicryl, Ethicon Ltd, Somerville, New Jersey) using a continuous single-layer locking technique. Additional stitches were positioned on the uterine incision when hemostasis was not satisfactorily achieved with diathermy. The visceral peritoneum was closed, the muscular layers were not re-approximated. Fascial closure was performed with a continuous 1-0 polyglactin 910 suture (Vicryl, Ethicon Ltd). The skin edges were re-approximated with a 3-0 polyglactin 910 subcuticular suture (Vicryl, Ethicon).
Extraction time was defined as the interval from the skin incision to the clamping of the umbilical cord. The total operative time was defined as the time from skin incision to the end of the skin closure. In postoperative period the patient's hemoglobin levels were recorded at the 6th hour. For assessment of the pain the (VAS) was used during the 24th hour of the surgery. The VAS was recorded by a midwife who did not otherwise participate in the study. From 0 to 10 points pain scores were chosen by the patients from the VAS charts. A score of 0 refers to no pain. A score of 10 refers to pain as bad as it could possibly be. The same analgesic was given to all patients in the same doses (three times methimazole 1mg iv/day). All patients were mobilized in the 6th hour after surgery. After the first 24 hours iv treatment was stopped and oral liquid intake was started. After restoration of bowel movements solid food intake was started. On the 10th day of the operation the skin sutures were taken out and the incision sites were examined for infection and other complications. 
Values are given as numbers (percentage).
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The primary outcome of the present study is to evaluate the postoperative pain levels of the patients according to the VAS score system. The secondary outcomes are the total operation time, the fall in hemoglobin concentrations and the extraction time of the fetus.
Statistical Analysis
The analysis of the data was done with SPSS for
Results
The demographic findings, body mass index (BMI) and parity status of both groups were not significantly different. The cervical dilatations of the patients before surgery were not different for the two groups. Table II shows the demographic features of the patients.
The median VAS scores of the patients were same in both groups. It was 4 [1] [2] [3] [4] [5] [6] [7] for the Joel-Cohen group and 4 [1] [2] [3] [4] [5] [6] [7] [8] for the Pfannenstiel group (p=0.938).
The mean extraction time of the fetus was 146.9±74.4 seconds in the Joel-Cohen group and it was 193.9±56.5 seconds in the Pfannenstiel group (p<0.05). The median total operation time in the Joel-Cohen group was 1500 (1140-3600) seconds, and in the Pfannenstiel group was 1740 (1140-3600) seconds (p=0.064). The mean difference between preoperative and postoperative hemoglobin concentration was 1.3±0.8 gr/dl in the Joel-Cohen group and 1.0±0.7 gr/ dl in the Pfannenstiel group (p=0.05). The hospitalization period was the same for both groups. All the patients in the two groups were discharged from hospital on the second day after surgery, except one patient in both groups had 3 days of hospitalization. The median 1st minute APGAR score of the newborn for the Joel-Cohen group was 7 (6-8) and for the Pfannenstiel group it was 7 (3-8) and there was no statistically significant difference (p=0.074). Similarly, there was no difference (p=0.78) in 5th minute median APGAR scores between the Joel-Cohen group 10 (9-10) and the Pfannenstiel group 9 (5-10). None of the patients in this study had intraoperative or postoperative complications or needed transfusions of blood or its products. Table III shows the intraoperative and postoperative findings of the two incision groups.
Discussion
Several studies have claimed that the Joel-Cohen incision at cesarean section is a faster method of delivering the fetus than either the Pfannenstiel incision or the mid-line longitudinal incision. The expected advantages of the Joel-Cohen incision are short fetus extraction times, less postoperative pain and less blood loss [4, [8] [9] [10] [11] . These observations have not only a clinical impact on the management of women requiring a cesarean section but also have relevant medicolegal implications. Indeed, the admission to a neonatal intensive care unit or, to a lesser extent, the presence of neurodevelopmental abnormalities in an infant delivered by an emergency cesarean section in which a Pfannenstiel incision has been performed could be considered the consequence of an inappropriate surgical procedure.
One of the expected advantages of the Joel-Cohen incision is less intraoperative blood loss. Nabhan et al. compared the Joel-Cohen incision and the Pfannenstiel incision. They reported that decreases in hemoglobin levels in the Joel-Cohen incision group were 0.680 gr/dl and in the Pfannenstiel group 1.005 gr/dl [12] . In the present study, the fall in hemoglobin levels were similar in both groups. In the study conducted by Franchi et al. similar hemoglobin level changes were reported for both incision methods. In the Joel-Cohen incision group the hemoglobin count was 1.5 gr/ dl and it was 1.1 gr/dl in the Pfannenstiel incision group [13] . Also studies conducted by Mathai et al. [14] and Ferrari et al. [15] revealed similar hemoglobin and hemotocrite changes in the Joel-Cohen and the Pfannenstiel incision groups.
The extraction times of the fetus are important, especially in patients when urgent extraction is needed. The mean fetus [12] . Since subaponeurotic dissection is not performed in the Joel-Cohen incision less time is spent for extraction of the fetus.
Postoperative pain is an important factor that affects the return of the patients to normal life. In the study conducted by Mathai et al. the postoperative pain of the patients was evaluated by 24 hours as needing a dose of 75 mg pethidine. In the Joel-Cohen incision group the need for 75 mg of pethidine was 2.05 doses and in the Pfannenstiel incision group it was 2.94 doses (p<0.05) [14] . In our study, pain levels of the patients on the day after the operation was evaluated with VAS. No significant pain level differences were found between two incision groups. A study conducted by Ferrari et al. evaluated patients' pain levels with a classification as absent, mild or severe. Similarly, no significant pain level difference was found between the two groups [15] .
The perception of the pain is a complex sensation that differs enormously among individuals and it may be affected by age, educational status and emotional status of a patient. AlthoughVAS is supposed to be an objective way of determining levels of pain, an exact level of pain cannot be evaluated.
Since, the extraction time of the fetus may be affected by the method of incision, neonatal outcomes become important. On this basis, we found no difference in APGAR scores of the newborns between two groups and none of the newborns were transfered to neonatal intensive care unit. Ferrari et al. reported no difference in the 5th minute APGAR scores in the Joel-Cohen and the Pfannenstiel incision groups [15] . Similarly, Franchi et al. reported that there was no difference in neonatal intensive care unit transfer numbers between groups [13] . These findings may be attributed to patient selection. In the present study, no high risk pregnancies and preterm labours were included into the study.
In the light of these findings, the Joel-Cohen incision is an alternative technique that can be used in cases of emergency cesarean section, that, however, has no advantage on postoperative pain compared with the standard Pfannenstiel incision technique.
